abstract BACKGROUND AND OBJECTIVES: The Military Health System provides universal coverage of all recommended childhood vaccinations. Few studies have examined the effect that being insured by the Military Health System has on childhood vaccination coverage. The purpose of this study was to compare the coverage of the universally recommended vaccines among military dependents versus other insured and uninsured children using a nationwide sample of children.
WHAT'S KNOWN ON THIS SUBJECT: Current childhood vaccination coverage rates among military dependents in the United States are not known. Past studies on childhood vaccination coverage in military dependents have shown mixed results, with the majority showing lower than ideal coverage rates.
WHAT THIS STUDY ADDS:
This study analyzes a national database with 6 years of data and provider-confirmed vaccination status to describe the current documented vaccination coverage rates among military dependents in the United States. Vaccines are considered 1 of the 10 greatest public health achievements of the 20th century. Each year, vaccinations save thousands of lives and result in substantial cost savings. 1, 2 Although vaccination is an important cornerstone of routine pediatric care, a substantial proportion of US children remain susceptible to serious, vaccinepreventable diseases.
The US Department of Health and Human Services has established national objectives for select individual vaccinations and vaccination series in the Healthy People 2020 agenda. Most universally recommended vaccines (eg, diphtheria-tetanus-acellular pertussis [DTaP] ; polio; measles, mumps, and rubella; Haemophilus influenzae type b [Hib] ; hepatitis B; and varicella) have a target of 90% coverage by 2020 among young children. According to the 2011 National Immunization Survey (NIS) of children aged 19 to 35 months, .1 in 5 (22.4%) US children lack at least 1 recommended dose of DTaP, polio, measles antigen-containing vaccine, hepatitis B, or varicella. 3 Further efforts are needed to identify those at greatest risk of incomplete vaccination and to resolve health system factors impeding the attainment of the 2020 objectives.
A number of sociodemographic and health system factors have been identified as risk factors for incomplete vaccination. Sociodemographic characteristics associated with incomplete vaccination include nonwhite race/ ethnicity, living in poverty, young maternal age, low maternal education, and large household size. [4] [5] [6] [7] [8] [9] [10] [11] With respect to health system factors, barriers to primary care access, such as long waiting room times and difficulty making appointments, are also related to incomplete vaccination. 12, 13 In addition, lack of an electronic health record system and errors in documentation have been associated with lower vaccination rates. [14] [15] [16] [17] Type of health insurance can also play a role in vaccination coverage rates. Children with public insurance or uninsured children have a higher frequency of incomplete vaccination than those with private health insurance. 18, 19 Children of active-duty military members comprise 2.6% of the under-5 population in the United States 20 and represent a population of special interest because these children receive all well-child care and recommended immunizations free of charge with no copay, eliminating many financial barriers to attaining high coverage. 21 Despite the lack of such barriers, the 6 studies conducted to date on childhood vaccination coverage in military dependents have shown mixed results, with the majority showing lower than ideal vaccination coverage rates. 13, [22] [23] [24] [25] [26] Several of these studies, however, have been limited by the potential biases introduced by the acute care clinic settings in which they were conducted. [23] [24] [25] Furthermore, most were performed in limited geographic settings and in single branches of the military, 13, 22, 24, 25 and all were performed in the mid-1990s, which also limits their generalizability to the current situation.
As the United States seeks to achieve its vaccination objectives, it is important to understand the extent to which current financing and health care delivery systems, such as the universal care system for military dependents, are on track to reach the Healthy People 2020 targets and identify those systems that are particularly effective or which could benefit from further improvements. We therefore undertook a study to compare the coverage of the universally recommended vaccines among military dependents versus all other insured and uninsured children using a nationwide sample of children.
METHODS
We used data from the 2007-2012 NIS, an annual random-digit-dial telephone survey designed to provide vaccination coverage estimates of children aged 19 to 35 months in the United States. 27 Until 2011, all NIS interviews were conducted via landline telephone. Beginning in 2012, interviews were conducted on landline and cellular telephones. 28 The survey has 2 components, a questionnaire administered to a parent or caregiver and a form mailed to the parent-identified vaccination providers. After ascertaining that there is an eligible child in the household and obtaining informed consent, sociodemographic information is collected and the name of the child's vaccination provider(s) is obtained. 29 The NIS included data on child, maternal, and household covariates. Child data included the child's gender, age group at the time of survey (19-23, 24-29, or 30-35 months) , and race/ethnicity (Hispanic, nonHispanic white, non-Hispanic black, or non-Hispanic other or mixed race). Available data on the mothers included education (#12 years, .12 years non-college graduate, or college graduate), age (#19 years, 20-29 years, or $30 years), and marital status (married or never married, widowed, divorced, or separated). Household information was also available for each child on poverty status as determined by federal poverty guidelines (below poverty or at or above poverty), the number of children ,18 years in the household (1, 2-3, or $4), the number of vaccination providers identified by respondent (0, 1, or $2), and geographic mobility status (child moved states since birth or child has not moved states since birth). Because military families are concentrated in certain states and coverage levels vary widely between states, a state tertile variable was created on the basis of the combined 2007 through 2012 weighted vaccination coverage levels. Washington, DC, was considered its own state for the purposes of creating the state tertile variable. Children's state of residence was based on current location at the time of the survey.
In our analysis, we examined the sociodemographic characteristics and the coverage for individual vaccines as well as full 4:3:1:_:3:1 coverage for military dependents and for all others. We calculated odds ratios (ORs) and 95% confidence intervals (CIs) for not being up to date with the full series by each of the child characteristics, including military dependent status, maternal characteristics, and household characteristics. P values were calculated by using the x 2 test. A logistic regression model was developed that included those variables that were thought a priori to be associated with incomplete vaccination and could potentially confound the relationship between military dependent status and incomplete coverage. The NIS weighting assigned for children with adequate provider data was used in all analyses to provide nationally representative estimates. 30 All statistical analyses were performed by using SAS 9.2 (SAS Institute, Cary, NC) taking into account the complex survey design. Because of the large number of children in the study, findings were considered to be statistically significant only if the P value was #.01.
RESULTS
The 2007-2012 NIS included data on 155 023 children, for whom 105 129 (67.8%) had adequate provider data. All children with adequate provider data were included in the description of risk factors for being not up to date. Children were excluded from analyses involving the military insurance variable if they had missing information for that variable (n = 1322; 1.3% of children with adequate provider data). Thus, the total population included in the final analyses was 103 807. There is no discernable trend in either increasing or decreasing undervaccination rates between 2007 and 2012.
Of the total study population, 3421 (weighted percentage: 2.8%) were military dependents. The characteristics of military dependents and all other children are depicted in Table 1 . Except for child age group and gender, statistically significant differences were seen for all characteristics. The military dependent group was less likely to be Hispanic and more likely to be nonHispanic white and to have mothers aged between 20 and 29 years, who had .12 years of education, and who were currently married. In addition, the households of military dependents were more likely to be at or above the poverty line and to have fewer children per household. Finally, a greater proportion of military dependents moved state residences since their birth or had $2 vaccination providers compared with those who were not military dependents.
Coverage estimates of individual vaccines and common vaccine series are shown in Table 2 . Military dependents had lower levels of coverage for each of the individual vaccines, but differences were statistically significant only for the DTaP and inactivated polio vaccine vaccines (77.9% vs 84.3%, P , .01, and 88.5% vs 93.3%, P , .01, respectively). In keeping with the findings for individual vaccines, military dependents also had lower coverage levels of the 4:3:1:_:3:1 series (72.0% vs 77.9%; P , .01).
The risk factors for being not up to date on the 4:3:1:_:3:1 vaccine series are presented in Table 3 . Children who were military dependents, were non-Hispanic black, or who were younger than 30 months were at significantly higher risk of not being up to date, as were children whose mothers had less than a college education, were aged 20 to 29 years, or who were not currently married. Children who came from households below the poverty line, where there was .1 child in the household, who resided in a state in the lowest or middle tertile of vaccine coverage, who had moved states since birth, or who had $2 vaccine providers were also at significantly increased risk.
Children who were non-Hispanic other race/ethnicity had a lower odds of incomplete vaccination compared with white children.
The results of the multivariable analysis are presented in Table 4 . The odds of not being up to date on vaccination were 1.3-fold higher in military dependents compared with all others (95% CI: 1.1-1.5; P , .01). Having a mother with less than a college degree, maternal age 20 to 29 years, being younger than 30 months, having .1 child in the By contrast, 4 studies showed coverage levels among military dependents to be greater than those obtained in the general population at the time the surveys were performed in the mid-1990s. 31 However, 3 of the studies were performed in acute care settings, resulting in limited generalizability to the overall US military dependent population. [23] [24] [25] The fourth study used the Defense Enrollment Eligibility Reporting System to identify the study population, but the data were collected from a single site with a small study population of 457 children. 22 Reducing financial barriers to vaccinations has been shown to result in improvements in coverage. It is not clear why military dependents have reported lower rates of vaccination coverage in this study given their universal access to all recommended vaccinations and well-child care visits, without copays or cost sharing. 21 Furthermore, military dependents exhibited some protective factors against incomplete vaccination. Compared with all other children in the study population, military dependents were more likely to live at or above the poverty level and to have mothers who had .12 years of education, were older than 19 years, or were currently married. However, military dependents were more likely to have moved cities since birth or have $2 health care providers, both risk factors for being not up to date on childhood vaccinations. Still, even after controlling for these risk factors, being a military dependent resulted in higher odds of being not up to date.
The military is a highly mobile population and such mobility is essentially a nonmodifiable risk factor in this population. Mobility can 
